It remains unknown whether diabetes and high blood pressure (BP) are simply additive risk factors for cardiovascular outcome or whether they act synergistically and potentiate one another. We performed 24-h ambulatory BP monitoring in 8494 subjects (mean age, 54.6 years; 47.0% women; 6.9% diabetic patients) enrolled in prospective population studies in 10 countries. In multivariable-adjusted Cox regression, we assessed the additive as opposed to the synergistic effects of BP and diabetes in relation to a composite cardiovascular endpoint by testing the significance of appropriate interaction terms. During 10.6 years (median follow-up), 1066 participants had a cardiovascular complication. Diabetes mellitus as well as the 24-h ambulatory BP were independent and powerful predictors of the composite cardiovascular endpoint. However, there was no synergistic interaction between diabetes and 24-h, daytime, or nighttime, systolic or diastolic ambulatory BP (P for interaction, 0.07pPp0.97). The only exception was a borderline synergistic effect between diabetes and daytime diastolic BP in relation to the composite cardiovascular endpoint (P¼0.04). In diabetic patients, with normotension as the reference group, the adjusted hazard ratios for the cardiovascular endpoint were 1.35 (95% confidence interval (CI), 0.87-2.11) for white-coat hypertension, 1.78 (95% CI, 1.22-2.60) for masked hypertension and 2.44 (95% CI, 1.92-3.11) for sustained hypertension. The hazard ratios for non-diabetic subjects were not different from those of diabetic patients (P-values for interaction, 0.09pPp0.72).
INTRODUCTION
Conventional blood pressure (BP) measurement is subject to substantial random fluctuations, partly because of measurement error and to the arousing effect of the observer on the individual, and partly because of biologic variability, such as circadian variation. Compared with conventional sphygmomanometry, ambulatory BP recordings have higher reproducibility, and therefore provide a better estimate of a subject's usual BP and cardiovascular prognosis. 1-3 Because of impaired baroreflexes and stiffer arteries, 4 patients with diabetes mellitus have higher BP variability 5 and are more likely to be hypertensive than non-diabetic subjects. 6, 7 Notwithstanding the well-known advantages of ambulatory BP monitoring, few prospective studies of diabetic patients have applied this technique to examine the association between cardiovascular risk and BP. 8 There is an abundant literature based on conventional BP measurement showing that the coexistence of hypertension and diabetes mellitus substantially enhances the risk of cardiovascular complications. [9] [10] [11] However, it remains uncertain whether diabetes and hypertension are simply additive risk factors in relation to cardiovascular outcome or whether they act synergistically and potentiate one another. Also, the risk related to white-coat hypertension and masked hypertension in patients with diabetes compared with subjects without diabetes is not well known. To address these questions with great precision, we relied on the predictive power of ambulatory BP recordings, which exceeds that of conventional BP measurement. We analyzed randomly recruited population cohorts included in the large International Database on Ambulatory blood pressure monitoring in relation to Cardiovascular Outcomes (IDACOs).
METHODS

Study population
Studies were eligible for inclusion in the IDACO database if they involved a random population sample, if information about the conventional and ambulatory BP and cardiovascular risk factors were available at baseline, and if subsequent follow-up covered both fatal and non-fatal outcomes (for details see Thijs et al. 12 ). For this study, we incorporated 10 804 subjects from 10 centers. We excluded 2310 (21.4%), because they were younger than 18 years at enrollment (n¼250), because their conventional BP had not been measured (n¼220), or because there were fewer than 10 daytime (n¼146) or 5 nighttime readings (n¼1983). The number of subjects statistically analyzed totaled 8494 and included: 2142 residents from Copenhagen, Denmark; 13 1124 from Noorderkempen, Belgium; 14 1317 from Ohasama, Japan; 15 1438 from Montevideo, Uruguay; 16 349 from the JingNing county, China; 17 1097 older men from Uppsala, Sweden; 18 165 subjects from Pilsen, the Czech Republic; 19 308 subjects from Kraków, Poland; 19 310 subjects from Padova, Italy; 19 and 244 subjects from Novosibirsk, the Russian Federation. 19, 20 Supplementary Table S1 of the Data Supplement published online lists the average number of daytime and nighttime readings by cohort and for all cohorts combined. All studies in the IDACO database received ethical approval, and all participants gave informed written consent.
Measurements
Conventional BP was measured by trained observers with a mercury sphygmomanometer, 13, 14, [17] [18] [19] [20] or with validated auscultatory 21, 22 (USM-700F, UEDA Electronic Works, Tokyo, Japan) 15 or oscillometric (OMRON HEM-705CP, Omron Corporation, Tokyo, Japan) 16 devices, using the appropriate cuff size, with participants in the sitting [13] [14] [15] [16] [17] 19, 20 or supine 14 position. Conventional BP was the average of two consecutive readings obtained either at the person's home, 14, 16, 17, 19, 20 or at an examination center. 13, 15, 18 We used portable BP monitors to obtain readings every 30 min throughout the whole day, 15 18 or an oscillometric technique (SpaceLabs 90202 and 90207, SpaceLabs Medical Inc., Redmond, WA, USA, and ABPM-630, Nippon Colin, Komaki, Japan) in the remaining cohorts. [13] [14] [15] [16] [17] 19, 20 When accounting for the daily pattern of activities of the participants, we defined daytime as the interval ranging from 1000 to 2000 hours in Europeans 13, 14, 19, 20 and South Americans, 16 and from 0800 to 1800 hours in Asians. 15, 17 The corresponding nighttime intervals ranged from 2400 to 0600 hours 13, 14, 16, [18] [19] [20] and from 2200 to 0400 hours. 15, 17 These fixed-time intervals eliminate the transition periods in the morning and evening when BP changes rapidly, resulting in daytime and nighttime BP levels that are within 1-2 mm Hg of the awake and asleep levels. 17, 23 Within individual subjects, we weighted the means of the ambulatory BP by the interval between readings.
White-coat hypertension was a raised conventional BP in the presence of a normal daytime BP and masked hypertension was an elevated ambulatory BP combined with a normal conventional BP. We defined conventional hypertension as a BP equal to or higher than 140 mm Hg systolic or 90 mm Hg diastolic. 24 The corresponding thresholds for daytime ambulatory hypertension were 135 mm Hg systolic and 85 mm Hg diastolic. 24 For categorical analyses based on these thresholds, patients on antihypertensive drug treatment were classified according to their treated BP.
At baseline, all subjects completed a questionnaire inquiring about medical history, intake of drugs, smoking and alcohol intake. Body mass index was body weight in kilograms divided by height in meters squared. Serum cholesterol and blood glucose concentrations were measured by automated enzymatic methods. Diabetes mellitus was the use of antidiabetic drugs, [13] [14] [15] [16] [17] [18] [19] [20] a fasting blood glucose concentration of at least 7.0 mmol l À1 , [13] [14] [15] [16] [17] [18] [19] [20] a random blood glucose concentration of at least 11.1 mmol l À1 , 14,15,17 a self-reported diagnosis 14, 16, 17 or diabetes documented in practice or hospital records. 16 
Ascertainment of events
In each cohort, outcomes were validated against source documents described in previous publications. 12, 15, 17, 18, 25, 26 The validation process was the same in the Belgian study 26 and in all other studies included in the European Project on Genes in Hypertension (Novosibirsk, Pilsen, Padova and Krakó w). 27 Fatal and non-fatal stroke (ICD8/9 430-434 and 436, ICD10 I60-I64 and I67-I68) did not include transient ischemic attacks. Coronary events included fatal ischemic heart disease (ICD8 411-412, ICD9 411 and 414, ICD10 I20 and I24-I25), sudden death (CD8 427.2 and 795, ICD9 427.5 and 798, ICD10 I46 and R96), non-fatal myocardial infarction (ICD8/9 410, ICD10 I21-I22), and coronary revascularization. Cardiac events encompassed coronary endpoints and fatal and non-fatal heart failure (ICD8 428 and 427.1-427.2 and 429.0, ICD9 429, ICD10 I50 and J81). Hospitalizations for unstable angina were coded as ischemic heart disease. In the Danish and Swedish cohorts, the diagnosis of heart failure required admission to the hospital. In the other cohorts, heart failure was either a clinical diagnosis or the diagnosis on the death certificate, but in all cases it was validated against hospital files or the records held by general practitioners. The composite cardiovascular end point included all aforementioned endpoints plus cardiovascular mortality (ICD8 390-448, ICD9 3900-4599, ICD10 I00-I79 and R96). In all outcome analyses, we only considered the first event within each category.
Statistical methods
For database management and statistical analysis, we used SAS software, version 9.1.3 (SAS Institute, Cary, NC, USA). For comparison of means and proportions, we applied the large sample z-test and the w 2 -statistic, respectively. Statistical significance was a a-level of 0.05 or less on two-sided tests. After stratification for cohort and sex, we interpolated missing values of body mass index (n¼12) and total serum cholesterol (n¼58) from the regression slope on age. In participants with unknown smoking habits (n¼34), drinking status (n¼445 in Uppsala and 170 in the nine other cohorts) or treatment status with antidiabetic drugs (n¼285), we set the design variable to the cohort-and sexspecific mean of the codes (0.1).
We used Cox regression model to multivariable-adjusted risks associated with BP (treated as continuous or categorical variables), diabetes mellitus or blood glucose. The covariables adjusted for included cohort, sex, age, body mass index, smoking and drinking, history of cardiovascular disease, antihypertensive drug treatment and total serum cholesterol. We adjusted for cohort by introducing five design variables in the Cox models. The Asian cohorts from JingNing and Ohasama were pooled, as were the European cohorts from Novosibirsk, Pilsen, Padova and Krakó w. For categorical analyses based on the conventional and ambulatory BP, we presented the hazard ratios as floating absolute risks and calculated their standard errors as described by Easton et al. 28 This approach allows the calculation of a 95% confidence interval (CI) for the relative risk in the reference group. We ascertained that the proportional hazard assumption underlying Cox regression was fulfilled by testing the interaction between follow-up time and the explanatory variables. We evaluated differences between hazard ratios associated with white coat, masked and sustained hypertension, using the TEST statement in the PROC PHREG procedure, as implemented in the SAS package. We evaluated the additive as opposed to synergistic effects of BP and diabetes on endpoints, using Risk associated with blood pressure and diabetes T Sehestedt et al the appropriate interaction terms of BP with the presence of diabetes or blood glucose.
RESULTS
Characteristics of participants
The study population comprised 589 patients with diabetes and 7905 subjects without diabetes (Table 1 ). The diagnosis of diabetes mellitus rested on a fasting blood glucose concentration of 7.0 mmol l À1 or higher in 297 subjects (50.4%), a random blood glucose of at least 11.1 mmol l À1 in 17 (2.9%) and use of antidiabetic drugs in 194 (32.9%). The number of subjects with diabetes mellitus in the different cohorts was 73 (3.4%) in Copenhagen, 232 (17.6%) in Ohasama, 36 (3.2%) in Nooderkempen, 121 (11.3%) in Uppsala, 88 (6.1%) in Montevideo, none in JingNing, 6 (2.5%) in Novosibirsk, 8 (4.9%) in Pilsen, 11 (3.6%) in Padova and 14 (4.6%) in Krakó w.
Compared with non-diabetic subjects, patients with diabetes were older, had a slightly higher body mass index, but similar total serum cholesterol ( Table 1 ). The diabetic group had higher BP, regardless of whether the conventional or the 24-h BPs were analyzed. Antihypertensive treatment and a history of previous cardiovascular disease were more frequent among diabetic patients, whereas the opposite was the case for the prevalence of smoking. The baseline characteristics of the European (Supplementary Table S1 ) and the Asian and South American (Supplementary Table S2 ) cohorts and the incidence rates of the events in these cohorts (Supplementary Tables S3 and S4 ) are presented in the online Data Supplement.
Risk associated with diabetes mellitus and the 24-h BP
In the overall study population, median follow-up was 10.6 years (5th to 95th percentile, 2.5-15.4). Across cohorts, median follow-up ranged from 2.5 years (2.3-2.6) in JingNing to 13.1 years (1.1-15.7) in Noorderkempen. A total of 1215 participants died (14.3 per 1000 person-years) and 1066 had a fatal or non-fatal cardiovascular complication (13.1 per 1000 person-years). With adjustments applied for cohort, sex, age, body mass index, 24-h systolic or diastolic BP, smoking and drinking, treatment for hypertension, history of cardiovascular disease and total serum cholesterol, diabetes mellitus was an independent and powerful predictor of outcome (Table 2) . Similarly, the 24-h systolic and diastolic BPs were powerful predictors of outcome with diabetes mellitus and other covariables in the model (Table 2) .
Comparison of risk estimates between subjects with and without diabetes With adjustments applied as before, Table 3 list the standardized hazard ratios for mortality and cardiovascular events in relation to systolic and diastolic BPs, separately in non-diabetic subjects and patients with diabetes. The hazard ratios for diabetes and BP were additive, irrespective of whether the conventional or the 24-h, daytime or nighttime BPs were considered. The P-values for a synergistic effect between diabetes and BP, tested by introducing the appropriate interaction terms in the Cox models, were not significant (P for interaction, 0.07pPp0.97). The only exception with borderline significance was the synergistic effect between diabetes mellitus and the daytime diastolic BP in relation to the composite cardiovascular end point (P for interaction, 0.04). Categorical analyses confirmed the results in Table 3 . Figure 1 shows the hazards ratios associated with normotension, white-coat, masked and sustained hypertension for the composite cardiovascular endpoint separately in non-diabetic subjects and in patients with diabetic mellitus. Cardiovascular risk increased across the hypertensive groups. Masked hypertension and sustained hypertension were associated with a significantly higher risk of a composite cardiovascular event, compared with normotension. White-coat hypertension, compared Figure 1 Floating hazard ratios for the composite cardiovascular endpoint in subjects without or with diabetes and with normotension, white-coat hypertension, masked hypertension or sustained hypertension. Normotension was the reference group (conventional blood pressure (CBP) o140/90 mm Hg and daytime ambulatory blood pressure (dABP) o135/85 mm Hg). Hazard ratios are given for white-coat hypertension (CBP X140/90 mm Hg and dABP o135/85 mm Hg), masked hypertension (CBP o140/90 mm Hg and dABP X135/85 mm Hg) and sustained hypertension (CBP X140/90 mm Hg and dABP X135/85 mm Hg). Squares are proportional to the number of events per group. Horizontal lines denote the 95% confidence interval. Significance of the hazard ratios: w Po0.01, z Po0.001. All analyses were adjusted for cohort, sex, age, body mass index, smoking and drinking, antihypertensive drug treatment, history of cardiovascular disease and total serum cholesterol.
Risk associated with blood pressure and diabetes T Sehestedt et al with normotension, was associated with a significantly higher risk in non-diabetic subjects (P¼0.004), but not in patients with diabetes (P¼0.18). The risk ratios for the non-diabetic subjects and the diabetic patients were not significantly different (P-values for interaction indicating a synergistic effect, 0.09pPp0.72). Figure 2 shows the 10-year absolute risk associated with 24-h systolic (A) and diastolic (B) BP standardized to the distributions (means or ratios) of cohort, sex, age, body mass index, smoking and drinking, treatment with antihypertensive drugs, history of cardiovascular disease and total serum cholesterol, and included an interaction term for diabetes and BP. The significance of the interaction term was 0.60 for systolic BP and 0.10 for diastolic BP. Supplementary Figure S1 illustrates the 10-year risk of the composite cardiovascular endpoints by categories of BP and the presence or absence of a history of diabetes mellitus.
Sensitivity analysis
Information on fasting blood glucose was available in 6188 subjects (72.9%): 2139 (99.9%) from Copenhagen, 2 (0.2%) from Ohasama, 507 (45.1%) from Nooderkempen, 1097 (100%) from Uppsala, 1118 (77.7%) from Montevideo, 331 (95.5%) from JingNing, 237 (97.1%) from Novosibirsk, 157 (95.1%) from Pilsen, 306 (98.7%) from Padova and 294 (95.5%) from Krakó w. The 10-year absolute risks of a composite cardiovascular event associated with fasting blood glucose at different levels of 24-h systolic (A) or diastolic (B) BP appear in Figure 3 . These analyses were adjusted for cohort, sex, age, body mass index, smoking and drinking, treatment with antidiabetic or antihypertensive drugs, history of cardiovascular disease and total serum cholesterol, and included an interaction term for blood glucose and BP. There was a borderline significant interaction between fasting blood glucose and 24-h systolic (P¼0.02), but not 24-h diastolic BP (P¼0.38). As illustrated in Figure 3a , the risk associated with higher 24-h systolic BP tended to increase somewhat less in the highest quintile of blood glucose. Supplementary Figure S2 illustrates the 10-year risk of the composite cardiovascular endpoints by categories of BP and blood glucose concentration. In addition, sensitivity analyses excluding the Uppsala cohort, 18 in which conventional BP was measured in the supine instead of the standing position and in which the ambulatory BP was recorded by an auscultatory instead of an oscillometric technique, were confirmatory (Supplementary  Data Table S5 ).
DISCUSSION
The principal finding of our study was that both diabetes mellitus and BP independently contributed to the risk of death or cardiovascular events. Both risk factors were additive with little evidence of a synergistic effect. To our knowledge, our study is the first to examine on a large scale the possible synergistic effects of BP and diabetes on health outcomes by means of ambulatory BP measurements. Only one other prospective study 29 made use of ambulatory BP monitoring to examine the risk associated with BP in diabetic and non-diabetic patients. Eguchi et al. recruited 1268 patients from nine sites in Japan. 29 All patients were referred for hypertension and 301 (23.7%) had type-2 diabetes. The mean age was 70.4 years. The patients were followed for a mean of 50 months and 100 cardiovascular events occurred. With adjustments applied for site, sex, age, clinic systolic BP, body mass index, antihypertensive drugs and serum creatinine, the hazard ratios associated with a 10 mm Hg increment in the 24-h systolic BP were 1.44 (95% CI, 1.15-1.80) in diabetic patients and 1.32 (95% CI, 1.10-1.58) in non-diabetic subjects. In keeping with our current observations, there was no significant interaction between the presence of diabetes and the 24-h systolic BP. 29 Several studies, [30] [31] [32] including a previous report from the IDACO consortium, 3 confirmed that the ambulatory BP is a better predictor of cardiovascular risk than Figure 2 10-year absolute risk of the composite cardiovascular end point associated with the 24-h systolic (a) and diastolic (b) blood pressures in patients with diabetes and non-diabetic subjects. The analysis was standardized to the distributions (mean or ratio) of cohort, age, sex, body mass index, smoking and drinking, treatment with antihypertensive drugs, history of cardiovascular disease and total serum cholesterol, and included an interaction term for diabetes and blood pressure. The risk functions span the 5th to 95th percentile interval of the 24-h blood pressure. +DM and ÀDM indicate diabetic and non-diabetic subjects, respectively, e +DM /n +DM and e -DM /n -DM denote the number of events and the number of subjects at risk in the +DM and ÀDM groups, respectively.
Risk associated with blood pressure and diabetes T Sehestedt et al the conventional BP, irrespective of whether the study participants had or did not have diabetes.
A number of prospective studies assessed the cardiovascular risk associated with BP in diabetic patients and non-diabetic subjects, but used conventional BP measurement. In the Multiple Risk Factor Intervention Trial, 33 men aged 35-57 years with no previous hospitalization for myocardial infarction and including 5163 diabetic patients and 342 815 men without diabetes were followed up for 12 years. Diabetes was the use of antidiabetic drugs, but this report 33 did not include any measurement of glucose in blood or urine. Cardiovascular mortality was three times higher in diabetic compared with non-diabetic men. BP was measured by auscultation and the average of the second and third readings was used in the analysis. The cardiovascular mortality was positively related to systolic BP (Po0.001). From systolic BP levels below 120 mm Hg to above 200 mm Hg, in diabetic men, cardiovascular mortality increased from 53.6 to 242.6 deaths per 10 000 person-years, whereas in nondiabetic men mortality increased only from 12.2 to 121.7 deaths per 10 000 person-years. Cardiovascular mortality increased in a steeper manner with BP in diabetic than in non-diabetic men. However, the hazard ratios associated with a 20 mm Hg higher systolic BP, adjusted for race, age, income, total serum cholesterol and smoking was significantly higher for men without diabetes than men with diabetes (1.60 vs. 1.41; P¼0.002), suggesting a significant interaction between BP and diabetes, but in the opposite direction than expected.
A meta-analysis by the Asia Pacific Cohort Studies Collaboration 34 included 364 566 subjects of whom 6% had diabetes. Follow-up lasted 8 years. Diabetes was a self-reported diagnosis or based on measurement of blood glucose. In an analysis, only adjusted for age, there was a significant interaction between diabetes and systolic BP in relation to mortality from coronary heart disease among men, but not in women. The hazard ratio associated with a 10-mm Hg increase in systolic BP was 1.17 (95% CI 1.13-1.23) in non-diabetic men and 1.02 (95% CI 0.90-1.13) in diabetic men (P for difference, 0.011). In women, corresponding estimates were 1.27 (95% CI 1.20-1.33) and 1.33 (95% CI 1.15-1.52), respectively (P¼0.50). 34 Iso et al. 35 investigated 10 582 Japanese, of whom 267 had type-2 diabetes. Follow-up lasted 17 years. The diagnosis of diabetes was based on the measurement of blood glucose or the use of antidiabetic medications. Hypertension was a BP equal to or higher than 160 mm Hg systolic or 95 mm Hg diastolic. Adjusted analyses revealed a significant interaction (P¼0.006) between hypertension and diabetes in relation to the risk of non-ischemic stroke. The relative risks associated with diabetes were 3.1 (95% CI, 1.8-5.5) and 1.2 (95% CI, 0.7-2.3) in normotensive subjects and hypertensive patients, respectively. 35 In contrast to our study, several of the previously mentioned prospective studies [33] [34] [35] did not fully account for potential confounders, in particular the use of antihypertensive medications.
Other studies failed to demonstrate a significant interaction between diabetes mellitus or HbA 1c and BP in the prediction of cardiovascular death, 36 a composite cardiovascular endpoint, 8, [37] [38] [39] [40] stroke, 40 or coronary heart disease. 36, 37 The sample size in these studies ranged from 4320 (see ref. 37 ) to 49 582 (see ref. 40) participants and the prevalence of diabetes varied from 3.5 (see ref. 36) to 100%. 37 The covariables accounted for in the analyses included ethnicity, 37,39 sex, [36] [37] [38] [39] [40] age, [36] [37] [38] [39] [40] body mass index, 36, 39, 40 smoking, [36] [37] [38] 40 alcohol intake, 40 physical activity, 40 education, 40 history of cardiovascular disease, 36, 39 serum cholesterol, 36, 37, 39, 40 or albuminuria. 37 Masked hypertension was associated with increased risk both in non-diabetic subjects and in patients with diabetes, without any significant interaction. A major advantage of ambulatory BP monitoring is the ability to detect an elevated BP not identified by conventional BP measurements. Masked hypertension was present in 14.0% of our population and the increased risk of these individuals could not have been picked up without the use of ambulatory BP n p =6188 n e =770 P bp <0.001 P gl =0.006 P int =0.02 n p =6188 n e =770 P bp =0.003 P gl =0.16 P int =0.38
Figure 3 10-year absolute risk of the composite cardiovascular events associated with fasting blood glucose at different levels of 24-h systolic (a) or diastolic (b) blood pressure. The analyses were standardized to the distributions (mean or ratio) of cohort, sex, age, body mass index, smoking and drinking, treatment with antidiabetic or antihypertensive drugs, history of cardiovascular disease and total serum cholesterol, and included an interaction term for blood glucose and blood pressure. The risk functions span the 5th to 95th percentile interval of the 24-h blood pressure and correspond to the 5th, 25th, 50th, 75th and 95th percentiles of blood glucose. The ne and np indicate the number of events and participants at risk. Pgl and Pbp denote the significance of the independent contributions of fasting blood glucose and 24-h blood pressure. Pint denotes the significance of the interaction between fasting blood glucose and 24-h blood pressure. 41 does not include diabetes, but considers the risk associated with diabetes as additive with that of other risk factors. Indeed, for any combination of risk factors, the SCORE estimate of risk is multiplied by two in diabetic men and multiplied by four in diabetic women. The Framingham score 42 and the Prospective Cardiovascular Münster score 43 also treat the risk of diabetes as additive by adding a constant to the score provided by other risk factors. For the Framingham score, the constant is four for women and two for men, and for Prospective Cardiovascular Münster, the constant is six for either sex. Another approach, such as for instance implemented in the United Kingdom Diabetes Prospective Study risk engine, 44 has been to develop specific risk scores in large diabetic cohorts. However, the prognostic superiority of these scores compared with for instance the Framingham score remains a matter of controversy. 34, 45, 46 Whether the increased absolute risk associated with diabetes and BP justifies a lower BP target remains a matter of debate. In the recent Action to Control Cardiovascular Risk in Diabetes BP trial, 47 patients with type 2 diabetes were randomized to a goal systolic BP below 140 mm Hg (standard therapy group) or below 120 mm Hg (intensive therapy group). After 4.7 years of follow-up, there were no significant differences between the two groups in a composite endpoint, consisting of cardiovascular death, non-fatal myocardial infarction and nonfatal stroke. Moreover, in line with our current results, there was no significant interaction between HbA1c and BP category in relation to the risk of the composite cardiovascular endpoint.
The strong points of our current report are the use of ambulatory BP monitoring instead of office measurement of BP, the large sample size representing populations from Europe, Asia and South America, and the large number of events, which occurred over a median followup of over 10 years. Our main analysis with diabetes as a categorical variable was supported by a continuous analysis in which we considered fasting blood glucose as an index of risk. Using continuous values of BP as well as blood glucose addresses the interaction with higher sensitivity than using arbitrary categories and avoids the problem of multiple testing across a large number of categories. On the other hand, our study also has some limitations. The analysis rested on 10 population-based cohorts with an overrepresentation of European subjects and might not be representative for other ethnic groups, in particular Blacks. Furthermore, anthropometric characteristics differed between cohorts and ambulatory BP monitoring was not standardized in terms of device type and intervals between successive readings. However, using a single SAS program ensured that daytime and nighttime periods were always defined in the same manner, using short, fixed clock-time intervals. All ambulatory BP means were weighted for the interval between successive readings. 23 The definition of diabetes varied across cohorts. However, the sensitivity analyses in which we introduced blood glucose as a continuous variable were consistent with those, in which we treated diabetes mellitus as a categorical variable.
In conclusion, our study confirmed that BP was an important risk factor for cardiovascular mortality and morbidity among diabetic patients. We could not confirm the commonly held assumption that the risks of diabetes mellitus and BP are synergistic and not merely additive. This suggests that the same operational thresholds for the ambulatory BP might be applicable in diabetic patients and nondiabetic subjects. Nonetheless, because of the higher absolute risk among diabetic patients, awareness, treatment and control of hypertension in diabetic patients will translate into a larger absolute reduction of cardiovascular morbidity and mortality than in non-diabetic subjects. 
